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A ropeless governor system is provided for governing the speed of an elevator car (2) in the event of an 
overspeed condition. An actuator for a safety device (30) is positioned in close proximity to an elevator n 
(14) and activated to come into contact and provide a dragging force against the rail in the event of an 
overspeed condition. The ropeless governor is coupled to an elevator safety braking system (26, 28) sue 
that the dragging force activates the safety brakes. A safety controller (91) is used to determine if the 
speed of the elevator car has exceeded a predetermined threshold level and to produce a triggering 
signal (96) to operate the ropeless governor. 
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% APPLICATION IS TO ROPELESS GOVERNOR 

8/4/98 

% COMPUTATIONS RELATED TO 
ELECTROMAGNETS - 
% MKS units 
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% sf= scale factor permits rapid scaling of dimensions 
sf=1.; 

L = .035*sf ;% STACK HEIGHT 

D = .05*sf ;% HEIGHT OF MAGNET CORE (.075 

nom) 

WP = ,035*sf ;% POLE WIDTH 
WC = .06*sf ;% WIDTH OF COIL 

% TOTAL WIDTH OF MAGNET STRUCTURE = 
WC+2*WP 

GAP = .005 ;% MAXIMUM AIRGAP 

RHOI = 7700 ;% MASS DENSITY OF IRON IN 
KG/M A 3 

RHOC = 8890 ;% EFFECTIVE MASS DENSITY OF 
COPPER WINDING COPPER SG=8.89 

G = 9.8 ;% ACCELERATION OF GRAVITY 

SIGMAC = 5.8E+07 ;% EFFECTIVE CONDUCTIVITY 
OF COPPER IDEAL=5.8E7 

B0 = 0.8166 ;% WORKING VALUE OF FLUX 
DENSITY IN GAP 

NTURN=484/1 ;% NUMBER OF TURNS (484 

nom) 

PACK=.5 ;% PACKING FACTOR FOR 

WINDING 

MU0 = piMe-7; 

gap = .00008 :.00002: .002 ; 

gapnum=length(gap); 

% 

textl =sprintf('L,D =%7.3f%7.3f ,L,D); 
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text2=sprintfCWP,WC =%7.3f%7.3f,WP,WC); 

text3=sprintf('N.PACK_=%7.3f%7.3r,NTURN 1 PACK); 

% 

%FLIFT IS THE FORCE OF ATTRACTION IN 
NEWTONS 

flifl = BO A 2 * WP * L I MUO; 

% 
% 

MASSI=(2*D+WC)*WP*L*RHOI; 
MASSC= ((WC+WP)*(L+WC)-L' , WP)*2*(D- 
WP)*RHOC*PACK; 

MASS=MASSI+MASSC; 

MASSI 

MASSC 

% 

% WEIGHT IN KG IS 
wgtkg = MASS; 

text5=sprintfCF (N), WT (KG) =%6.1f%6.1f,flift,wgtkg); 
% 

%THE WINDING RESISTANCE IS 
R=2*NTURN A 2*(WP+WC+L)/(PACK*(D- 
WP)*WC*SIGMAC); 
% 

%THE FORCE CONSTANT IS 
(F=CONSTANT*(l/GAP) A 2) 

fconst=MU0*WP*L ,r NTURN A 2/4; 
disp(*force constant in N-mm A 2/A A 2') 
disp(fconst*1e6) 
% 

% LEAKAGE INDUCTANCE IS ESTIMATED 



[0 0 2 1 ] 



(12) 



00 2-5 32 3 66 



KL=MU0*NTURN A 2; 

% inside leg to leg 

L1 =KL*L*(D-WP)/(3*WC); 

% 

% off pole ends 

l_2=KL*L*WP/(WC+WP); 

% 

% off sides (both sides) 

L3=KL*2*{D-WP)*WP/(3*(WC+WP)); 

% 

% off outside 

L4=KL*L*(D-WP)/(3"(WC+2*WP+D/2)); 
% 

% TOTAL ESTIMATE OF LEAKAGE INDUCTANCE 
Ueak=L1+L2+L3+L4; 

t 

for np=1:gapnum; 

%THE WINDING INDUCTANCE IS 

% 

Lw(np)=2*fconst/gap(np); 
% 

%l IS THE CURRENT DENSITY IN THE WINDINGS IN 

A/M A 2 

l(np) = 2 • BO ' gap(np) / (MUO * NTURN); 

% 

%POWER TO THE WINDING IS COMPUTED 

power(np) = l(np) A 2*R; 

% 

%magnet time constant tau 
tau(np)=(Lw(np)+Lleak)/R; 
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end; 

gapmm=gap*1000; 

% wire computattons***^ # ****^****H"******"**~ 
% 

% coil window area in sq-rnm 

acoil=(D-WP)*WC*1 E+6; 

awire=acoil*PACK/NTURN; 

disp('wire cross-sectional area in sq-mrn') 

disp(awire) 

pause 

elf; 

axis; 

subplot(221) t plot(gapmm J !/awire, , r'); 

title^CURRENT DENSITY VS GAP'); 

%xlabel('gap (mm)')] 

ylabelCJ (A/mm A 2)'); 

Ltot=1000*(Lw+Lleak); 

grid 

subplot(222) r plot{gapmm,Ltot l gapmm t Lw*1000 , ); 
grid 

%xlabel('gap (mm)'); 
ylabelOnductance (mH)'); 
% 

titIe('AIRGAP & TOTAL L VS GAP'); 

subp!ot(223),plot(gapmm,power); 

grid 

title('POWER VS GAP') 
xlabel('gap (mm)'); 
ylabelCPower (W)'); 
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gap_nominal=.001 

index1=find(gap>(gap_nominal-.00001)); 

gap(index1(1)) 

LMH=Lw(index1 (1 ))*1 000;% 

text4=sprintf('LmHairg(1 mm),R =%7.3f%7.3f .LMH.R); 
%text6=sprintf('Kf (N-m A 2/A A 2) %9.5g',fconst); 
text6=sprintf('Bo (Tesla), ScaleFactor= 
%7.3P/o7.3f,BO,sf); 

text7=sprintf('wire area(mm2)= %9.5g',awire); 
text8=sprintf('Lleak(Mh)= %7.3f .UeakMOOO); 
subplot(224).plot([0 0], [0 0],W); 
axis([0 1 0 1]); 

title('DATA FOR U-SHAPED ELECTROMAGNET); 

text(.05,.85,text1); 

text(.05,.74,text2); 

text(.05..63.text3); 

text(.05,.52,text4); 

text(.05,.41.text5); 

text(.05,.30.text6); 

text(.05,.19,text7); 

text(.05..08,text8); 

% 
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